Introduction
The oxidative and glycolytic metabolism of fowl and turkey spermatozoa have been correlated with their ability to conserve both ATP levels and fertilizing capacity in vitro at 40°C (Wishart, 1982) . Fowl spermatozoa maintain high ATP levels and fertilizing potential for up to 3 h by aerobic or by anaerobic metabolism of glucose. Turkey spermatozoa, however, can only maintain ATP levels and fertilizing potential under aerobic conditions, their glycolytic capacity being considerably lower than that of fowl spermatozoa (Wishart, 1982) . These metabolic studies were carried out at the physiological temperature of 40°C whereas practical storage of poultry semen is carried out at low temperature, e.g. 5-10°C (see Lake & Stewart, 1978) . Although preliminary results have suggested that aeration can have a beneficial effect on the maintenance of the fertilizing potential of turkey spermatozoa at 10°C (Wishart, 1981) , it is not known whether the balance between sperm energy production and energy utilization is maintained at these low temperatures as it is in the physiological ranges.
The present work investigates the rate of energy utilization (as ATP hydrolysis) and the rate of metabolism involved in energy production (as oxygen uptake and lactate production) in fowl and turkey spermatozoa held in vitro at a range of temperatures from 40 to 5°C. Semen collection and assessment of sperm numbers were performed as previously described (Wishart, 1982) . Semen was diluted in a glutamate-based medium (Wishart, 1982) Robinson & Cooper (1970) . For a working standard, the oxygen content of 1-2 ml buffer in a 10-mm internal diameter tube, equilibrated at 5,10,20, 30 and 40°C was 370 ± 16 (n = 5), 320 + 7 (n = 6), 279 ± 9 (n = 10), 235 ± 11 (n = 5) and 220 + 4 (n = 5) nmol/ml respectively. Lactate and ATP were measured as previously described (Wishart, 1982 3-5 ± 0-6 (6) 5-7 + 0-6 (6) 16-1 + 1-1 (6) 26-1 + 1-9(6) 18-2 + 2-2 (6) 4-1 +0-4 (6) 5-3 ± 0-9 (6) 13-3 + 0-7 (6) 15-0 + 0-8 (6) 18-4+1-1 (6) (Munro, 1938; Nevo & Schindler, 1968) although the mechanism by which this occurs remains obscure. Nevo & Schindler (1968) found no decrease in oxygen consumption as motility was inhibited and suggested that motility of fowl spermatozoa can be uncoupled by temperature from their source of metabolizable energy without affecting the metabolic rate. However, Ashizawa & Nishiyama (1978) These results therefore show that the patterns of metabolic activity described for fowl and turkey spermatozoa at physiological temperatures (Wishart, 1982) also hold for temperatures down to 5°C. Indeed the rate of oxygen consumption of turkey spermatozoa decreased only by 75%
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